Clinical validation of 18F-AZD4694, an amyloid-β-specific PET radioligand.
Pioneered with the invention of (11)C-Pittsburgh compound B, amyloid-β imaging using PET has facilitated research in Alzheimer disease (AD). This imaging approach has promise for diagnostic purposes and evaluation of disease-modifying therapies. Broad clinical use requires an (18)F-labeled amyloid-β radioligand with high specific and low nonspecific binding. The aim of the present PET study was to examine the radioligand (18)F-AZD4694 in human subjects. Six control subjects and 10 clinically diagnosed AD patients underwent PET examination with (18)F-AZD4694 and a structural MRI scan. Of these, 4 controls and 4 patients underwent a second PET examination for test-retest analysis. Arterial sampling was done to derive a metabolite-corrected plasma input function for traditional compartment modeling. Besides, several simplified quantitative approaches were applied, including the reference Logan approach and simple ratio methods. After intravenous injection of (18)F-AZD4694, radioactivity appeared rapidly in brain. In patients, radioactivity was high in regions expected to contain amyloid-β, whereas in controls, radioactivity was low and homogenously distributed. Binding in cerebellum, a reference region, was low and similar between the groups. Specific binding was reversible and peaked at about 27 min after injection in regions with high radioactivity. The time-activity curves could be described using the 2-tissue-compartment model. Distribution volume ratio estimates obtained using compartment models and simplified methods were highly correlated. Standardized uptake value ratios calculated at late times and distribution volume ratios estimated with the reference Logan approach were, in gray matter, significantly lower in control subjects (1.08 [11%] and 1.01 [6%], respectively) than in AD patients (2.15 [24%] and 1.62 [18%], respectively). Among noninvasive methods, the lowest test-retest variability was found with reference Logan, varying between 4% and 6% across brain regions. Noninvasive quantitative approaches provide valid estimates of amyloid-β binding. Because of the radioisotope ((18)F) used for labeling, the radioligand has potential for wide clinical application. (18)F-AZD4694 satisfies the requirements for a promising amyloid-β radioligand both for diagnostic use and for evaluation of disease-modifying therapies in AD.